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A construction toy with remote control 

This invention relates to a construction toy comprising a wireless remote 
5 control with transmitter and receiver. With the construction toy it is possible 
to build various structures, such as a toy vehicle in accordance with the 
wishes of the user, and the structures thus constructed can be remote- 
controlled. 

10 Background of the invention 

Construction building sets are available for building remote-controlled 
structures, wherein the user is to assemble various basic elements and 
functionality blocks featuring each their functionality. Thus, in a remote- 
15 controlled toy there may be a receiver for receiving wireless remote-control 
signals, a control unit emitting control signals to a number of functionality 
units, and a power supply, eg in the form of a battery. In particular for new 
users it may be a complex and time-consuming task to assemble the 
individual elements and the work associated therewith may be confusing. 

20 

Also ready-configured, remote-controlled toys are available, wherein the toy 
contains a receiver for one or more independent channels, a control unit and 
all functionality elements that receive control signals from the control unit. 
Most often, such remote-controlled toys are suitable only for one specific 
25 purpose and do not provide the user with any degree of freedom when it 
comes to expressing his imagination; rather they are limited to one signal or 
very few and closely related uses. 
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It is an object of the invention to provide a construction toy that is not limited 
to one single or a few uses, but can rather be used for many purposes and 
that thus provides the user with a high degree of flexibility. 

5 Brief description of the invention 

This object is achieved with a construction toy in accordance with the 
invention, wherein one single receiver unit contains a receiver for wireless 
signals a control unit and a first functionality unit in fixed connection to the 
10 control unit, and wherein a second functionality unit which is external in 
relation to the receiver unit can selectively be connected to the receiver unit, 
thereby enabling it to receive corresponding control signals from the control 
unit. 

15 Hereby it is ensured that the first functionality unit operates as intended, 
since erroneous mounting is not an option. This is of importance, in particular 
to young users and new users who will immediately experience success, in 
particular when using the construction toy with only one remote-controlled 
functionality, as its ability to function is readily ensured. Moreover, the 

20 construction toy according to the invention also presents challenges to more 
experienced users who are themselves able to connect one or more 
functionality units in a configuration designed to his own wishes. 

The first functionality unit is preferably a position servomotor. A position 
25 servomotor can be used for operating a steering linkage in a toy vehicle or 
elevator aileron or rudder in a model plane, but a position servomotor can 
also be used in other constructions where a specific angular position is 
desired within specific limits. One example of this is a toy figure, in which the 
head, an arm or a leg is to be moved. i 
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The second functionality unit is preferably one or more electrical motors that 
can be used for operating a toy vehicle, but functionality units are also 
perceivable that have other functions, such as light and sound or activation 
of further functions, etc. 

Preferably the construction toy comprises interconnectable building elements 
with coupling means in the form of protruding studs and corresponding 
cavities for receiving coupling studs on other building elements or other 
coupling means known from toy building sets marketed under trademarks 
LEGO® or DUPLO®. 

Brief description of the drawings 

Figure 1 is a schematic flow chart of the essential elements of the invention 
in a preferred embodiment; and 

Figure 2 shows an exemplary embodiment with interconnectable building 
elements. 

Detailed description of the invention 

Figure 1 is a flow chart of a remote-controlled construction toy with a remote- 
control unit or transmitter TX and a receiver unit RX. The transmitter TX is a 
conventional two-channel transmitter with two operating means FR and LR. 
When these operating means are activated the transmitter TX emits two 
independent radio-frequency, remote-control signals in correspondence with 
the user's operation of the operating means. Alternatively, it is an option to 
use infrared signals or other wireless signals, such as sound signals, in 
particular ultrasound signals. 7^^^^ 
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The receiver unit RX has a receiver with an antenna for receiving the remote- 
control signals from the transmitter TX and a power supply unit that supplies 
electrical energy to all units in the receiver unit RX. The receiver processes 
the signals thus received, eg by down-conversion, and transmits the 
5 processed signals to a control unit. In the control unit the received signals 
are detected and control signals S FR and S LR are generated in 
correspondence with the actual positions of the operating means FR and LR 
to a motor M and a servomotor MS, respectively. The motor M is external in 
relation to the receiver unit RX and receives the control signal S FR via a cord. 

10 The motor M rotates continuously with a speed of rotation that depends on 
the magnitude of the control signal S FR , thereby enabling the motor M to 
drive eg a toy vehicle at a speed that can be regulated by the operating 
means FR on the transmitter TX. The servomotor MS adjusts the angular 
position of its output shaft in response to the control signal S LR , such that the 

15 servomotor MS can operate eg a steering linkage on a toy vehicle, thereby 
imparting to the leading wheels a turning that can be regulated by the 
operating means LR on the transmitter TX. The servomotor MS is shown 
with a shaft that can either be the rotor shaft of the servomotor that protrudes 
from the housing of the servomotor, or it can be an external extension shaft 

20 introduced into an aperture intended therefore and is thus operated by the 
servomotor. Correspondingly applies to the motor M. 



25 



Figure 2 is a schematic view of an embodiment of the invention, wherein the 
elements of the invention are integral with interconnectable toy building 
elements having coupling means in the form of protruding coupling studs on 
the top faces of the building elements and corresponding coupling cavities 
on the bottom faces for receiving coupling studs on other building elements. 
Such building elements are known from toy building sets marketed under 
trademarks LEGO® or DUPLO® and are described in detail in eg US 



30 3,005,282, reference being made to that. As outlined in F\gur^^0f^^^^ 
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unit RX and the motor M can be combined to form an assembly by means of 
one or more of the prior art building elements BE, whereby the assembled 
structure is eg a toy vehicle, wherein the motor operates one or more 
wheels. In the same manner the transmitter TX can, if desired, be 
5 interconnected with one or more of the known building elements BE. 

Interconnection of the receiver unit RX and the motor M may also be 
accomplished by means of other coupling means than the coupling studs 
and coupling cavities described above. The construction toy can thus 
10 comprise particular building elements that are constructed in particular for 
assembly of two or more building elements and enable eg mutual rotation of 
interconnected elements. One example of such assembly element is shown 
in US 4,461,116. 

15 The motor M is provided with electrical energy from the receiver unit RX. To 
this end, specialised building elements can be used, the coupling studs and 
coupling cavities of which have metallic contact faces with electrical 
connection to eg a lead wire. In the same manner both the receiver unit RX 
and the motor M have their electrical terminals on such metallic contact faces 

20 on coupling studs or in coupling cavities. Upon interconnection by means of 
such building elements an electrical connection is immediately formed 
without the use of separate wires. 

The particular building elements mentioned herein for interconnection are 
25 known from toy building sets sold under the trademark LEGO TECHNIC®. 
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Claims 

1 . A construction toy of interconnectable building elements and comprising 

5 - a transmitter (TX) with at least two independent channels and an 
operating means (FR, LR) for each channel, wherein the transmitter 
(TX) is configured for emitting, in response to the operating means 
(FR, LR), wireless remote control signals for each of the independent 
channels; 

10 - a receiver configured for receiving the wireless remote control signals 
from the transmitter (TX); 

a control unit configured for emitting, in response to received remote- 
control signals, independent control signals (S LR , S FR ) for each 
channel; 

15 - a first and a second functionality unit (MS, M) associated to a 
respective one of the independent channels, wherein each 
functionality unit (MS, M) is configured for receiving corresponding 
control signals (S LR , S FR ) from the control unit and performing a 
function corresponding to a received control signal, 

20 

characterised in that the construction toy comprises a receiver unit (RX), 
wherein the receiver, the control unit and the first functionality unit (MS) are 
integral with the receiver unit (RX); and that the second functionality unit (M) 
is external in relation to the receiver unit (RX) and can selectively be 
25 connected to the receiver unit (RX), such that the second functionality unit 
(M) is able to receive corresponding control signals from the control unit. 

2. A construction toy according to claim 1 , characterised in that the receiver 
unit (RX) and the second functionality unit (M) have coupling means by 

30 which they can selectively be interconnected and separated. " c ,r 7 
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3. A construction toy according to claim 2, characterised in that the first 
functionality unit is a position servomotor (MS) with an output shaft, whose 
angular position is controlled in response to the corresponding operating 

5 means (LR). 

4. A construction toy according to claims 2-3, characterised in that the 
second functionality unit is a motor (M) with an output shaft, whose speed of 
rotation is controlled in response to the corresponding operating means (FR). 

10 

5. A construction toy according to claims 2-4, characterised in that the 
second functionality unit comprises two or more motors (M) with each their 
output shaft, the speed of rotation of which is controlled in response to 
corresponding operating means (FR). 

15 

6. A construction toy according to claims 2-5, characterised in comprising 
interconnectable building elements (BE) for the construction of a toy vehicle 
with controllable wheels that can be controlled by the first functionality unit 
(MS). 

20 

7. A construction toy according to claims 1-6, characterised in that each of 
the interconnectable building elements (BE) has coupling means in the form 
of protruding studs and corresponding cavities for receiving studs on another 
building element (BE). 

25 

8. A construction toy according to claim 7, characterised in that the coupling 
means on the interconnectable building elements (BE) have electrical 
contact faces with electrical connection to other parts. 
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Abstract 

A construction toy with a wireless transmitter (TX) having at least two 
channels and a receiver unit (RX). In the receiver unit is an integral first 
functionality unit (MS), eg a position servomotor, and at least one further 
external functionality unit (M), eg a motor, can be coupled to the receiver unit 
(RX) and operated thereby. 

(Figure 1 to be published) 
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Konstruktlonslegetoj med fjemstyring 



Denne opfindelse angar et konstruktionslegetoj hvori der indgar en tradtes 
fjemstyring med sender og modtager. Med konstruktionslegetojet kan der 
opbygges forskellige konstruktioner sasom et legetejskflretej efter brugerens 
5 onske, og opbyggede konstruktioner kan fjemstyres. 

Opfindelsens baggrund 

Der eksisterer konstruktionsbyggeseet til opbygning af fjemstyrede konstruk- 
tioner, hvor brugeren skal sammenbygge forskellige grundelementer og funk- 
tionsblokke med hver sin funktion. I et fjemstyret legetej kan der saledes vas- 
10 re tale om en modtager til modtagelse af tradtese fjemstyringssignaler, en 
styreenhed der afgiver styresignaler til en raakke af funktionsenheder, samt 
en stremforsynlng fx i form af et batteri. Isaar for nybegyndere kan det vaare 
kompliceret og tidskraevende at sammenbygge de enkelte. og arbejdet her- 
med kan vaere uoverskueligt. 

15 Der eksisterer ogs£ fserdigkonfigurerede fjemstyrede legetej, hvor legetojet 
indeholder en modtager for en eller flere uafhasngige kanaler, en styreenhed 
samt alle funktionsdele. der modtager styresignaler fra styreenheden. S&- 
danne fjemstyrede (egetej er oftest kun anvendelige tit et bestemt formal og 
giver ikke brugeren nogen frihedsgrad til at udfolde hans fantasi, men er be- 

20 graenset til en enkelt elter ganske og naart beslagtede anvendelser. 

Opfindelsens form&l 

Det er et formal med opfindelsen at anvise et konstruktionslegetaj, som ikke 
er begraenset til en enkeJt eller f£ anvendelser, men som kan barges til man- 
ge formal, og som derved giver brugeren en hsj grad af fleksibilitet. 

25 
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Oversigt over opfindelsen 

Dette formal opnas med et konstruktionsleget0j rfalge opfindelsen, hvor en 
enkelt modtagerenhed indeholder en mocttager for tr£dl0se signaler, en sty- 
reenhed og en terste funktionsenhed fast tilsluttet til styreenheden, og hvor 
S en anden funktionsenhed, der er ekstern i forhold til modtagerenheden, se- 
lektivt kan tilsluttes til modtagerenheden, sa den kan modtage tilsvarende 
styresignalerfra styreenheden. 

Herved opnas sikkerhed for, at den forste funktionsenhed fungerer efter hen- 
sigten, idet der ikke er mulighed for fejlagtig montering. Dette er isaar vigtigt 

10 for mindrearige brugere og nybegyndere, som umiddelbart vfl kunne fa en 
oplevelse af succes, isser ved anvendelse af konstruktionslegetejet med kun 
en enkelt fjernstyret funktion, idet dennes ftjnktionsdygtighed umiddelbart er 
sikret Endvldere byder konstruktionslegetejet ifalge opfindelsen ogsS pS ud- 
fordringer for mere erfarne brugere, som selv vil kunne tilkoble en eller flere 

15 funktionsenheder i en konfiguration efter eget 0nske. 

Den ferste funktionsenhed er fortrinsvis en positionsservomotor. En posi- 
tionsservomotor kan anvendes til at drive et styretej i et legetajsktaretaj eller 
hajde- eller haleror i et modelfly, men en positionsservomotor kan ogs& an- 
vendes I andre konstruktioner, hvor der 0nskes en bestemt vinkefposition 
20 inden for bestemte graenser. Et eksempel herpa er en legetejsfigur, hvor ho- 
vedet, en arm eller et ben skal bevasges. 

Den anden funktionsenhed er fortrinsvis en eller flere elektriske motorer, som 
kan anvendes til at drive et Ieget0jsk0ret0j, men der kan ogsa tasnkes funkti- 
onsenheder med andre funktioner sasom lys og lyd eller aktivering af yderli- 
25 gere funktioner etc. 

Fortrinsvis omfatter konstruktionslegetajet sammenbyggelige byggeelemen- 
ter med koblingsorganer i form af fremspringende tappe og tilsvarende kavi- 
teter til optagelse af kobltngstappe pa andre byggeelementer eller andre kob- 
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lingsmidler, der kendes fra Ieget0jsbygge$aet, der saeJges under varemaer- 
keme LEGO* eller DUPLO* 

Kort beskrivelse af tegningeme 

Figur 1 viser skematisk et blokdiagram over opfindelsens vassentlige elemen- 
5 ter I en foretrukken udforeJsesform, og 

Figur 2 viser et eksempel p4 en udf0relsesform med sammenbyggelige byg- 
geelementer. 

Detaljeret beskrivelse af opfindelsen 

I figur 1 er vist et blokdiagram over et fiemstyret konstruktionslegetej med en 
10 fjernstyringsenhed eller sender TX og en modtagerenhed RX. Senderen TX 
er konventionel tokanals sender med to betjeningsorganer FR og LR. Ved 
betjening af disse betjeningsorganer udsender senderen TX to selvstsendige 
radiofrekvens fjernstyringssignaler svarende til brugerens betjening af betje- 
ningsorganerne. Alternativt kan der anvendes infrared signaler eller andre 
15 tr5dl0se signaler sasom lydsignater, isaer ultralyd srgnafer. 

Modtagerenheden RX har en modtager med en antenne til modtagelse af 
fjernstyringss/gnaterne fra senderen TX samt en energiforsyningsenhed, som 
forsyner alle enheder i modtagerenheden RX med elektrisk energi. Modtage- 
ren behandler de modtagne signaler, fx ved nedkonvertring, og sender de 

20 behandlede signaler videre til en styreenhed. I styreenheden detekt eres de 
modtagne signaler, og der genereres styresignaler Sf« og S L r svarende til de 
aktuelle postioner af betjeningsorganeme FR og LR til henholdsvis en motor 
M og en servomotor MS. Motoren M er ekstern i forhold til modtagerenheden 
RX og modtager styresignalet S F r via en ledning. Motoren M roterer kontinu- 

25 ert med en rotationshastighed, der afhsenger af sterrelsen af styresignalet 
Sfr, sa motoren M fx kan drive et legetejskcretBj med en hastighed, der kan 
reguleres af betjeningsorganet FR pa senderen TX. Servomotoren MS ind- 
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stiller vinkelpositionen af sin udgangsaksel t afhaangighed af styresignalet 
Slr, saledes at servomotoren MS fx kan drive et styretej pa et legetejskere- 
tej, sa det eller de styrende hjul tildeles en drejning, der kan reguleres af be- 
tjeningsorganet LR p& senderen TX. Servomotoren MS er vist med en aksel, 
5 som enten kan vasre servomotorens rotoraksel, som rager ud ad servomoto- 
rens hus, eller det kan vaere en ekstem forlaengerakse), som er sat ind i et 
dertil beregnet hul, og som derved drives af servomotoren. Tilsvarende gael- 
der for motoren M. 

I figur 2 er vist skematisk en udfarelsesform for opfindelsen, hvor opfindel- 
10 sens elementer er integreret i sammenbyggelige legetejsbyggeelementer 
med koblfngsorganer i form af fremspringende kobllngstappe pa byggeele- 
menternes oversider og tilsvarende koblingskaviteter pS undersideme til op- 
tagelse af koblingstappe pa andre byggeelementer Sadanne byggeelemen- 
ter kendes fra legetojsbyggesaBt, der saslges under varemserkerne LEGO® 
15 eller DUPLO®, og som er udforligt vist og beskrevet i fx US 3 005 282, hvorti! 
der henvises. Som antydet i figur 2 kan modtagerenheden RX og motoren M 
bygges sammen til en sammensat konstruktion ved hjaBlp af et eller flere af 
de kendte byggeelementer BE, sd den sammensatte konstruktion fx er et 
Ieget0jsk0ret0j, hvor motoren driver et eller flere hjul. PS samme mSde kan 
20 senderen TX om 0nsket bygges sammen med et eJler flere af de kendte byg- 
geelementer BE. 

Sammenbygnlng af modtagerenheden RX og motoren M kan ogsa ske ved 
hjeeip af andre koblingsorganer end de ovenfor omtalte koblingstappe og 
koblingskaviteter. Konstruktlonslegetajet kan sSledes omfatte specielle byg- 
25 geelementer, som er specielt konstruerede tif samllng af to eller flere bygge- 
elementer og give mulighed for fx indbyrdes rotation af sammenbyggede 
elementer. Et eksempel pa et sSdant samleelement er vist i US 4,461 ,1 16. 

Motoren M forsynes med elektrlsk energi fra modtagerenheden RX. Hertil 
kan anvendes specielle byggeelementer, hvis koblingstappe og kobllngskavi- 
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teter har metalliske kontaktflader med elektrisk forbindelse til fx en elektrisk 
fedning. Pa samme made har b£de modtagerenheden RX og motoren M de- 
res elektriske terminaier pi sadanne metalliske kontaktflader jp& koblingstap- 
pe eller i koblingskavfteter. Ved sammenbygnlng ved hjeelp af sSdanne 
5 byggeelementer skabes umiddelbart en elektrisk forbindelse uden bnjg af 
tese ledninger. 

De her omtalte spedelle byggeelementer til sammenbygning kendes fra lege- 
tajsbyggesast, der saelges under varemaerket LEGO TECHNIC®. 
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Patent krav: 

1. Konstruktionslegetaj af sammenbyggelige byggeeiementer og omfattende 

- en sender (TX) med mindst to uafhaengige kanaler og et betjeningsorgan 
(FR, LR) for hver kanal, hvor senderen (TX) er indrettet til afhaengigt af betje- 

5 ningsorganerne (FR, LR) at udsende tr^di^se Ijemstyringssignaler for hver af 
de uafhaengige kanaler, 

- en modtager indrettet til at modtage de tr£dl0se fjernstyrrngssignaler fra 
senderen (TX), 

- en styreenhed indrettet til I afhaengighed af modtagne fjernstyringssignaler 
10 at afgive uafhaengige styresignaler (Slr, Sfr) for hver kanal, 

- en ferste og en anden funktionsenhed (MS. M) harende til respektive af de 
uafhasngige kanaler, hvor hver funktionsenhed (MS, M) er indrettet til at mod- 
tage tilsvarende styresignaler (Slr, Sfr) fra styreenheden og at udtere en 
funktion svarende til et modtaget styresignal, 

15 kendetegnet ved, at konstmktionslegetejet omfatter en modta- 
gerenhed (RX) t hvor modtageren, styreenheden og den forste funktionsen- 
hed (MS) er indbygget i modtagerenheden (RX), og at den anden funktions- 
enhed (M) er ekstern i forhold til modtagerenheden (RX) og selektlvt kan til- 
sluttes til modtagerenheden (RX) , sa den anden funktionsenhed (M) kan 

20 modtage tilsvarende styresignaler fra styreenheden. 

2. Konstruktionslegetaj ifolge krav 1, kendetegnet ved, at mod- 
tagerenheden (RX) og den anden funktionsenhed (M) har kobJingsorganer, 
hvormed de sefektivt kan sammenbygges og adskilles. 

3. Konstruktionslegetaj itelge krav 2, kendetegnet ved, at den 
25 farste funktionsenhed er en positionsservomotor (MS) med en udgangsaksel, 
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hvis vinkelposition styres i afhsengighed af det tilsvarende betjeningsorgan 
(LR). 

4. Konstruktionslegetoj if0lge krav 2-3, kendetegnet ved, at 
den anden funktionsenhed er en motor (M) med en udgangsaksel, hvis rota- 

5 tionshastighed styres i afhesngighed af det tilsvarende betjeningsorgan (FR). 

5. Konstruktionslegetoj ifalge krav 2-4, kendetegnet ved, at 
den anden funktionsenhed omfatter to eller flere motorer (M) med hver sin 
udgangsaksel, hvis rotationshastrghed styres i afhaangighed af tilsvarende 
betjeningsorganer (FR). 

10 6. Konstruktion$feget0j ifelge krav 2-5, kendetegnet ved, at det 
omfatter sammenbyggelige byggeelementer (BE) til opbygning af et legetajs- 
koretaj med styrbare hjul, der kan styres af den terste funktionsenhed (MS). 

7. Konstruktionslegetoj ifelge krav 1-6, kendetegnet ved, at 
hvert af de sammenbyggelige byggeefementer (BE) har koblingsorganer i 

1 5 form af fremspringende tappe og tilsvarende kaviteter tif optagelse af tappe 
pa et andet byggeelement (BE). 

8. Konstruktionslegetoj if0lge krav 7, kendetegnet ved, at kob- 
lingsorganerne pa de sammenbyggelige byggeelementer (BE) har elektriske 
kontaktflader med elektrisk forbindelse til andre dele. 

20 



10 



01/07 '02 14:11 FAX +45 39 48 Si 91 



HB&B.L&R 



®011/012 



Modtaget 
8 - 1 JUL1 2002 

PVS 

Sammendrag 

Konstruktionslegetoj med en tr£dl0s sender (TX) med mindst to kanaler samt 
en modtagerenhed (RX). I modtagerenheden er der indbygget en fcrste funk- 
tionsenhed (MS), fx en positionsservomotor, og mindst en yderligere ekstern 
5 funktionsenhed (M) f fx en motor, kan kobles til modtagerenheden (RX) og 
drives af denne. 

Flgur 1 foreslas offentllggjort 
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Fig. 1 




Fig. 2 
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